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 Introduction : This studies have been carried 
out under the purpose of researching the electric 
 property of rocks, constituting the earth-
crust. At first we make an experiment on 
the thermal variation of the electrical  con-
ductivity of sonic rocks. 
     The resultsobtained from the  measure-
ment show that the conductivity increases 
with the rising of the temperature  and its 
mode of change of conductivity is similar to 
that of the  semi-conductor. 
Method of  Measurement  : The conductivity 
was determined on the specimens of rocks 
cut to the shape of a plate. The plates were 
about 2 mm in thick and 1  cm' in area of the 
base. This specimen was placed between elect-
rodes of the plate of Platinum. We set the 
heater on the both outsides of the electrodes 
in order to heat the specimen through the 
electrode. The measurement of temperature 
of specimen is done by the  -thermo-couple 
put between two electrodes  (Fig. 1). In this ex-
                       periment, it took
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about four  hours 
to increase the 
temperature of 
specimen from 
400°C to 700°C. 
Thus almost conti-
nuous determina-
tion of the  con-,
ductivity could be made. The conductivities 
were determined by measuring the resistance 
between the electrodes in a A. C. bridge 
circuit.  For the current source, we used A.C. 
6 volt 50  cycle which fell  clown from 100 volt. 
Though we can determine the resistances by 
using  time  A.C. bridge up to the value of about 
 107  f/ but the accuracy of the measurements 
are limited to the value of  10'51, for we set a 
rectifier of Couprus Oxide  in a  part of circuit. 
So we carried out this experiment in the 
range of this reasonable accuracy. On the 
case of using A. C.  bridge, it must be  con-
sidered that the resistances of the specimens 
are influenced by  the capacity of itself but 
we neglected the effect in this case. 
     We took two specimens from same rocks 
and the conductivities were measured in both. 
Sometimes, each value of  different specimen, 
cut from the same sample changed about 
ten times each other, but in this case the 
thermal variation of the conductivity are
971,1
Fig. 2. Aparatus Used in Measurement.
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 similar. The apparatus used in measurement 
are  shown in Fig. 2. 
Results A remarkable fact obtained from 
the measurements of each sample is the relation 
between log  cr and  1/T is linear, where  cr 
and T are the conductivity and the absolute
temperature respectively. This condition  coin-
cides with the results obtained by T.  NAGATA0 
and H. P.  CAsTER2) etc.  - And the change 
of the conductivity due to the increasing of 
the  temperature are similar to that of semi-
conductor. The samples used in this experi-
ment are Granite, Quartz-Diorite and Biotite-
Granodiorite, and the  dimensions of these 
specimens are as  follow  s  :
    Granite 0.25  x  0.885  x  0.925 cm3 
 Ou  artz-Diori  te  0.209  x0.85 x 0.925  cm" 
 0.215  x  0.72  x  0.715  cm3 
 Biotite-Granodiorite 
 0.235  x  1.04  x  1.25  cm' 
                    0.21 x  0.985  x 1.01CI116.
 The results of the  experiments are given
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 L^ig. 3. The Relation between the Conductivity 
 Cr and Absolute Temperature T of Different Rocks. 
     I Granite II Quartz-Dierite 
   III Biotite-Granodiorite
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graphically in Fig. 3, in which the values of 
Q.  D. and B. G. D. show the mean value 
obtained from two different specimens. 
As  the Fig. 3 shows the relation between  a. 
and T is written below. 
       Bi B2 
 Cr  -=  +  +   (1) 
where  A1,  A,,    ,  B1, B2,   are 
constants. 
      In lower temperature, the  conductivi-
ties are most contributed  by the first term 
and in  higher temperature by the second term. 
The constants  B1,  B,. . . . can be determined 
from the slope  of the line in Fig. 3. 
     The values of  B1  corresponding to each 
curve are  :
      Granite 0.92  x  104, 
 O.D.  1.0S  x 10', 
 1.05  x  10'. 
While about the value of  B, which predominate 
in higher temperature, we did not show the 
value, because the measurement in the corres-
ponding region are so few value. According 
to the graphs,  how.ever, we can suppose  that 
the values of B2 is  larger two times than those 
of B1. The chemical compositions of each 
sample are shown in Table 1. 
 Table 1. Chemical Composition f Different Rocks.
Element
 SiO2 
 TiO2 
 Al203 
 17e203 
 FeO 
 MnO 
 MgO 
CuO 
 Na2O 
 IC20 
 1120+ 
 1-120-- 
P205
 Total
Granite
68.98 
0.55 
14.37 
 1.38 
2.15 
0.03 
 1.24 
 2.79 
3.98 
0.91 
1.86 
1.08 
0.12
100.44
Quartz 
Diorite
 60.42 
 0.77 
17.39 
2.18 
3.64 
 0.07 
2.96 
6.24 
3.42 
 1.21 
 1.14 
0.41 
 0.20
100.08
  Biotite 
Granodiorite
67.89 
0.46 
16.85 
0.83 
 3.12 
0.14 
0.76 
 3.45 
4.17 
 1.80 
0.87 
0.34 
0.11
 100.79
the
 It is interesting problem to investigate 
correlation between the conductivity and
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the chemical compositions, or to determine 
the elements which play the most parts of the 
conductivity of the rock.  IVe will research 
on this problem in future. 
     A noteworthyfact obtained  from the 
experiment is that the conductivities of all 
samples increase discontinuously at a certain 
temperature  about. 600°C. 
     All samples used in this research 
contain  SiO2 in the form of Quartz and those 
quantities amount to over 60%. The pro-
perty of Quartz has been investigated by many 
 researchers”. 
     Quartz has a anomalous point at 573°C 
where it transforms  front^ low Quartz (or  cc-
Quartz) into high Quartz (or  p-Ouartz), and 
the  transformati-41 is  accomplished promptly. 
Both Quartz differ  in their crystal structure 
and in optical  property4).. Above mentioned 
 anomalous  point of the conductivity of rocks, 
may be regarded due to the transformation 
of  Quartz which are contained in rocks. 
     On the other hand, concerning on this 
question, if we assume the mechanism of 
conductivity of rocks are so expressed as the 
process which  Kocu and WAGNER5) supposed 
on that of ionic crystal, then the variation for 
the conductivty is given as follows  ; 
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 ELECTRICAL  CONDUCTIV11Y  01,  ROCES 1C9 
            Nx)  C  :kT 
       =  1111•Nx0V (  21  (1)/1'7 (2) 
  where C  :  Density  of a  constant vacant lattice 
            points, 
 7),  : Mobility of the lattice defect at 
            zero absolute temperature, 
        U : Activation energy, 
      W  : Work required to produce a vacant 
          lattice point, 
       N  : Ion density, 
 Nx  : Density of vacant lattice point under 
           the thermal equilibrium. 
       The experimentalformula (1) obtained 
  from our experiment is similar to (2). In 
  the formula, expressed in (2), factor U and 
 9W+U) are corresponding to  B, a d  B2 in 
  the  formula, (1) respectively.  13ut at present, 
  we can not discuss on this problem in detail. 
  Conclusion  : The  electrical conductivity of 
  rocks  have a remarkable temperature coeffi-
  cient. In this research, however, we proved 
 only the outline of the mode of change of the 
  conductivity. 
       The author express their sincere thanks 
 to the Scientific Research Expenditure of the 
 Department of Education for its kind help.
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